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Graphic from Arise Mission, JPL 



NASA Mission Focus 




NASA Mission Focus 
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Advanced Space Platforms and Systems 
Lunar and Planetary Opportunities 
In-Space Technology Experiments 



Recent Survey of NASA DC/DC Converter Needs 



The blue clouds of Neptune and Neptune's 
moon Triton. Image credit: NASA/JPL 

























Current Approach to Selection 
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Neptune's outermost ring, 
credit: NASA 
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Avoiding Damaging Feedback Signals 
Floating Case 



Efficiency Specifications and Filtering 
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current windings should be separated from each other to prevent a short 
circuit between the two if the wire insulation is compromised. 


Front End Oscillations and Synchronization 
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The proper configuration for synchronizing parallel converters is to assign 
one as a “teacher” and the others as “students", the “students” having their 
synch pins connected to the oscillator output pin of the “teacher”. The 
“teacher” unit must be then turned on before the “students”. 


Electrical Testing and Supply Chain 
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It is critical to be aware of supply chain conditions such as plant transfers 
and internal element obsolescence, in order to assess risk to on-time 
delivery 



Failures 1997 - 2001 

28 failures recorded 
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characteristics of add-on elements 
Non-established reliability capacitors were used 

Burn-in results showed electrical efficiency not to spec over all temp ranges 

Lid stuck to internal devices causing solder joint failure when the lid deflected in a vacuum 

Tin plated passives 


Motivation to Develop Alternatives 



Approaches 





Technology Investigation and 

Bench Testing 
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Motivation to Develop New Selection 
and Procurement Methods 
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- Evaluation of DC/DC converter hardware and technologies at the 
bench top level 



Prototyping Results 
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Circuit 2 simplification and embedded passives 
Circuit 1 on AIN in LNi 
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w/ and w/o AIN Heat Spreader 



AIN Heat Spreader Attach 
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Measurement Results of Testing Circuit on FR4 and 

FR4+AIN Laminates 




















































Volumetric Efficiency on AIN and 

AIN + Al-Diamond 








Electrical Performance Circuit 1 on AIN 
and Al-Diamond Heat Spreader 





Electrical & Thermal Performance of Circuit 1 
on AIN w/AI Plate HS or Al-Diamond HS 
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Electrical Performance of 
Circuit 1 and Circuit 2 
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Note 2: 6.50 inch 3 volume, Input/output EMI filters, Current mode control, 
Synchronized rectification, Output short circuit protection, Input under voltage protection 
ON/OFF command, On-board temperature monitor, and 0.056” Aluminum Fleatsink, 

used embedded resistors [R46EB, 1kQ(764 ohms actual); R54EB, WOO. (79.0 actual); R68EB, W0C1 (79.0 actual); and 
R76EB, IkCl (824 actual)] 
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Electrical Performance of Circuit 1 on AIN Substrate 

No Heatsink, in LN 9 
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efficiency followed with a similar decrease and the output ripple 
when out of specification. This is believed to be due to the current 
flow being over the specified value of the low ESR tantalum 
capacitors. 




























































































Summary (i of 2) 

NASA continues to develop science driven satellites and will add 
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